Modern classrooms see many innovative practices in facilitation. Most facilitators prefer using presentations animated videos and multimedia to better explain their content. Campuses are Wi-Fi enabled and students use tablets, laptops and smartphones to capture the essence of a lecture. However the one area where technological innovation is still lagging behind, in an academic setup, is in assessment. This paper looks at the perception of students to the use of clicker technology as a form of paperless assessment. Clicker technology was introduced as a tool for conducting formative and summative assessments to a first year electrical engineering subject, Digital Systems 1. The paper first elaborates on the significance, types and the methods of academic assessments. It then discusses the pros and cons of assessments using clicker technology. Thirdly it sheds light on the research methodology used in acquiring data for this research. Finally the results are analyzed which among others show that that 71% students enjoyed using clickers in class for formative assessments while only 52% appreciated its use in summative assessments. One of the reasons touted for this decrease is student anxiety. The key recommendation from this research is to increase the use of these assessment techniques within a formative assessment environment so as to familiarize students to eventually use it with confidence in summative assessments.
Introduction
"Assessment is the most powerful lever teachers have to influence the way students respond to courses and behave as learners" (Graham, 1999) . This is the view of Gibbs on assessment. His view is reinforced by those of Smith and Wood who go on to state that "…appropriate assessment methods are of major importance in encouraging students to adopt successful approaches to their learning. Changing teaching without due attention to assessment is not sufficient" (Smith & Wood, 2000) . These are just some of the views of active researchers in the field of education on assessment.
Some of the questions this paper poses and aims to find answers to are; what is the perception of students on paperless assessment?; Can the clicker be used to bridge the gap between facilitators and students?; Using paper-less assessments are we encouraging more students to actively participate in our classrooms?; Is this going to be the way forward in assessments?
There has been similar research done in mathematics education (Engelbrecht & Harding, 2005) , but very little in engineering and almost none noting the perception of electrical engineering students in South Africa to the use of innovations in assessment.
The Central University of Technology (CUT)("Central University of Technology, 2015") is home to approximately 13000 students. CUT offers National Diplomas and Bachelor of Technology degrees in various faculties, including the Faculty of Engineering and Information Technology. It is the Electrical Engineering department of CUT that forms the base of this research. First year students from the Digital Systems 1 course willingly participated in the research.
To facilitate the research, formative and summative assessments were done utilizing Clickers (paperless assessment technique), a responder device developed by Turning point Technologies™. The paper starts of by elaborating on academic assessments and its significance. Focus then shifts to assessments using clickers and a comparison between clicker assessments and traditional assessments is done. Next, it sheds light on the research methodology used in acquiring data for this research. Finally the results are analyzed with the help of tables and figures.
Significance of assessments
A good definition of assessment of student learning is provided by Barbara E. Walvoord (Walvoord, 2010) . She defines assessment as "the systematic collection of information about student learning, using the time, knowledge, expertise, and resources available, in order to inform decision about how to improve learning." The author goes on to state that a good assessment is a process that involves three steps. They are as follows;
Establishing goals for student learning Gathering qualitative and quantitative evidence for how well students meet those goals Using the information to improve learning. As a lecturer one of the key mistakes one can make is to consider assessment as an add-on to a course (Shepard, 2000) or even neglect its significance altogether (Surgenor, 2010) . Students view assessment in a different light. The primary objective of most students is to pass the course, hence only study what is assessed (Engelbrecht & Harding, 2005) .
The above stated view of students to assessment should highlight the significance of assessments and that it should not be seen merely as a tool that can be used allocate grades or degrees to students. It should play an important role in focusing student attention (Surgenor, 2010) and drive their learning (Sainsbury & Walker, 2008) . Good assessment technique (Gibbs, Simpson, & Macdonald, 2003) has six main functions. They are;
Capturing student time and attention Generating appropriate student learning activity Providing timely feedback which students pay attention to Helping students to internalize the discipline's standards and notions of equality Generating marks or grades which distinguish between students or enable pass/fail decisions to be made Providing evidence for other outside the course to enable them to judge the appropriateness of standards on the course Some other rationale for conducting assessments include (Brown, 2004) ; Fulfilling student expectations Motivating students Providing feedback Performance indicator for students, staff and institution Provide opportunity to remedy mistakes
Assessment using clickers
One of the earliest record of faculty actively using clickers or audience response systems (ARS) is by the University of Wisconsin-Madison ("Classroom 'clickers' catching on as instant assessment tool," 2005). Faculties including psychology, pharmacy and mechanical engineering made use of the clickers in one way or the other with some measure of success. More faculties (Caldwell, 2007) have since moved on to using clickers in either formative, summative or both forms of assessments.
The main reason stated by one ("Nanyang Technological University," 2015) of the faculties for introducing clickers into the curriculum is that that the traditional passive learning paradigm of information delivery by the lecturer to his students is no longer adequate for adept functioning in a knowledge-based economy (Laxman, 2011) . The author goes on to state that "Technological advancements have produced a new generation of student learners who are savvy in using technology to meet their needs. In fully harnessing and optimizing the talents of this new cohort of students a paradigmatic shift to active learning supported by cutting edge technologies is needed -an educational approach that focuses on self-directed learning with emphasis on active inquiry, application and synthesis of information and autonomous learning."
As mentioned in the introduction, Clickers used at the Central University of Technology are developed by Turning point Technologies™ ("Turning point Technologies," 2012). These clickers leverage upon three technological affordances to allow for adaptive and flexible learning. The first is that clickers are wireless handsets with each unit possessing a unique signal to enable responses from each individual student to be identified and recorded (Caldwell, 2007) . The next key component embedded in clicker technology is the linking to data manipulation and a projection display. Questions can be relayed to the students on a question paper or though Microsoft office presentations. Responses from students can be displayed on the projection screen instantly as bar charts or in other appropriate formats like Microsoft office excel.
The ability to compute and display the data to the entire class is an important feature. This provision of immediate display of results enables the lecturer to easily assess students' understanding of material covered in class and offer remedial instructions to correct student misunderstandings, if any. Students also obtain immediate feedback on how well they are learning. The third and final component is a personal computer loaded with the software from Turning point Technologies™ that facilitates the collection, processing, display and storage of response data.
The advantage of using Digital Systems 1 for this study was that although it is an engineering subject, the focus is mainly on mathematics and especially number systems. A lot of calculations provide numeric responses or even short answers. It also helped that the subject is an entry level subject and the focus is on the lower cognitive levels of the Blooms taxonomy. A comparison between the use of clicker assessments and traditional assessments is shown in Table 1 . The comparison clearly shows that both forms of assessments have their pros and cons. As to which form of assessment a facilitator chooses for their subject depends to a large extend on the parameters mentioned in Table 1 . If the subject can be easily adapted to clicker assessment format and it has a large class size, like Digital Systems 1, then clickers can be used. It has the distinct advantage of providing immediate feedback, and provision for instigating remedial measures. The initial capital investment and time taken to setup questions could be seen as a drawback to using the clickers.
Research methodology
An exploratory study is employed along with descriptive statistics involving quantitative analysis of the collected data. An exploratory design may set the stage for future research and usually involves only a single group of respondents (Jara & Mellar, 2010) . Descriptive statistics are used as the results are interpreted with regard to specific freshman electrical engineering students enrolled at CUT. Quantitative analysis is important as it brings a methodical approach to the decision-making process, given that qualitative factors such as "gut feel" may make decisions biased and less than rational (Reddy, Higgins & Wakefield, 2014) .
The target population was restricted to freshman electrical engineering students enrolled for Digital Systems I during the second semester of 2014. The class size was 73, but only 66 actively participated in the survey hence n = 66. The clickers were used in a classroom environment to obtain student perspectives on nine specific questions relating to the use of clickers in formative and summative assessments during the semester. Closed-ended questions, featuring Likert scales, were used based on previous research which focused on student perceptions of practical work done in a laboratory (A. J. Swart, 2014; . Using these clickers in class ensured a high response rate, while the closed-ended questions did not require the participants to express lengthy views, as this is rather cumbersome with the use of clickers.
Results and discussion
The results of the survey are shown in Table 2 . Before discussing the results of the study, it is important to establish the reliability and validity of the survey that was done using the Likert scales. Research has shown that for sample sizes up to one hundred (Yurdugul, 2008) , a Cronbach alpha technique is a good measure of internal consistency for reliability. Since the sample size in this study was n=66, the Cronbach alpha technique was administered on the specific set of the survey questions and produced alpha = 0.78. This value of alpha translates to a good internal consistency and therefore the study done in this paper can be one that is reliable and valid for the purpose of gaining student perceptions to the use of clicker technology in assessments.
The results of the survey are divided into two sections. This is primarily done to make for easier explanations. The first section focusses on the perceptions of the students to the use of clickers in assessments. This is described in Table 2 . The second section focusses more on the recommendations by the students. These recommendations will help in improving the service given to the students in future. This is shown Figure 1 . The result of the first and second question of the survey shown that more than 70% of the class used the clicker at least three times or more before the summative assessments and 67% of the class either agreed or strongly agreed that the clickers were user friendly. This showed that the students had access to the clickers and did not find the clicker technology overwhelming.
Questions three and four tested the response of students to the use of clickers for formative and summative assessments. 71% enjoyed using the clickers in the classroom (formative assessments) while the number decreased to 53% in test or exams (summative assessments). The fact that summative assessments are high stakes as compared to formative assessments might be a reason for this decrease, but a follow up question was asked probing this decrease. This will be dealt in the recommendation section of the results. Table 3 . Recommendations of students to the use of clickers As seen from Table 3 , 66% of the students either agreed or strongly agreed that they need more practice using the clicker. This might also be taken as one of the pointers that students were indeed getting used to the clicker technology and might back up the reasoning provided to the answers of questions five and six on the survey.
The second question that was asked of the students was if they felt the use of clickers bridged the gap between students and facilitators. The results shown that, 51% of the students either agreed or strongly agreed that the facilitator got a better idea of what the students understand and do not understand. While 51% is not an overwhelming "yes", the converse of the result state that only 21% either disagreed or strongly disagreed that the clicker bridged the academic gap between the students and the facilitator.
The last question that was posed to the students was what some of their fears when using the clickers. This question could give an answer as to why fewer students were open to the idea of using clicker in the summative assessments as compared to formative assessments. The results are shown in Figure 1 . The responses shown in figure 1 show the following; 45% of the students were worried if the tests were submitted successfully. 23% were fearful that their changed answer was not recorded by the clicker. 17% of the class also felt that the clickers took longer than traditional assessments.14% echoed their fears in the marking of the test by the clickers. These answers clearly show the reason why there was decrease in takers when it came to the summative assessments. They also go on to emphasize the need for more practice using the clicker.
Conclusions
The primary focus of this paper was to get the perceptions of students regarding paperless assessments with the clickers as a case study. Some of the other questions posed in this research were; can the clicker be used to bridge the gap between facilitators and students?; using this technology are we encouraging more students to actively participate in formative assessments?; is this going to be the way forward in assessments?
The research was done with the students of Digital Systems 1 at the Central University of Technology, Free state. The general perception of the students to the use of clickers in assessments is dependent on the type of assessment. 71% of the students state that they enjoy using the clickers in formative assessment. While only 53% of the students enjoyed using clicker in summative assessments. This is shown in Table 2 question number three. This proves that they accept the clicker as a tool in formative assessment but need more convincing when it comes to their use in summative assessments.
With regards to the use of clickers in bridging the gap between students and facilitators, question two in Table 3 shows that the results are inconclusive (51% agreed or strongly agreed) but progressing in the right direction. As a facilitator for the course, the formative assessments done using the clicker almost immediately showed which concepts were grasped by the students and which were not. This meant that one could re -visit a section in the same class or earmark it for revision at a later stage. This was not possible earlier without the clickers.
The final question to which answer was needed was on if this assessment technique is indeed the way forward. Students were apprehensive to the use of clickers in summative assessments. Only 53% enjoyed using it in the summative assessments. This was owing to various anxieties among the students with regards to the use of clickers, the main one being; not knowing if their tests were submitted correctly. Readers need to take note at this point that the clicker registers an answer as soon as the respondent moves to the next question and affords the respondent an opportunity to correct their answer when reverting back to the same question.
In conclusion, this survey among freshman electrical engineering students gave a go ahead for the use of clickers in formative assessments, but held reservations to its use in summative assessments. The reasons put forward by the students suggest that there is a need for more time spent using the clicker. This is a key recommendation that this paper advocates and adheres to by using clickers during supplementary instructional (SI) classes in the first semester of 2015. It is believed that more frequent use of the clicker will dispel some of the fears and make the students more accepting to the use of clickers in summative assessments.
